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!hi. ~ent1on relate. to ImproTe-.nts 1n or relet-
1ne to Anoet1cPho.ph.t 1111•
H1therto 1t ha. be.n propoaed to produce Iron phos-
phate coat1111s by Anodic Phosphat!nc met~od employing !r1-
sod1ua pho~ph~t- solutions. (U.K. ~tQnt No. 1090743, U.S.
Patent No. H 11.'" ~. Indian PI! tent Hos.96133, 107624, 13271)1
and 1431+11.)
This 13 open to the objection that the users specifi-
CAlly d~lIlfl"'Iron-Zlnc, Zinc rtlosphate cOAtings for better
cOrl'oslon rests lan('p, ;:Ind hardll~f,~ llnrl Iron-K-lrlganese 1\nd
Mancanese ~OSptJRt.S for better perror!llln~e 1n draw1ng
opera tions.
Th. object or this inTention is to produce zinc-
pho.phate. aine-1ron phosphate, mangen.se phosphate and
-iw",
.. ngane•• phosphat. by electrocoatlng zinc, lron-zlnc
1
alloy, 1ron-..nsanese Rlloy before anodic phosphRt1ng and
pho.phat. the eORtltd 8urrR~e by Rnodic phosphati ng proceu.
To these e9ds the 1nv~r lion "'1' 0a,l1y con~1st~ 1n
treatlft1 th~ p1cklel' steel> tem 1n a convflnt1onal a~1d zinc
platll11 bath, calhodl"ally ror n period of 3 minutes or more
80 a. to cet a pIll tin~ thickness of t\lO 1D1cr,msor more
loll..... b1 anodic phosphating as described 1n I.F.Ho. 24142/
Ce1/? or treating the pickled item in a conventional
acid __near.•• e-iron alloy plat1ng bath for a period or one
•minute or more to get a plating thickness of 1.5 to 3111i-
crons follow.d by anodic phosphating as described 1n
I.P. No. 1~3~11.
!he 8"lution _ployed for phosphating is same al
4.scr1be41n I.F.No. 96133 (1964) or I076~4 (l96b). Th. t~e
.2.
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ot ph08phat1~ 1s 10 minutes or le.s in or0~r to g~t R
coating ",eight of 7-20 gm8/.2• The t"o11owi.ng typical 81.1lllp18.
are gi.,en to illustrate the in"'ention.
Phosphating or mild steel plat. of size 7.5 x 5' e.m.,
~o.pos1tlon or Steel: C
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Plating bath compos1t1onz.-
ZnS04 ?~O
(A1)2 (804)3 10 H20
1IH4 Cl
pili
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Cell current
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&'.bel-f.. 901tlp« Q08p9·"l~1
Z1nc' lt9 .01+_
JlO4 ' "'1.~9~
:r~ . • 1.158~
H20 , 8.J12_
Bardness • 2286 'kl/""; and
0/0 e.eJ7paper.
=
O.1-0.2~0.-"-0. 5'~
0.0; to 0.1 ~0.02 to 0.03~.
2~ g/1
}O g/1
15 g/1
3-1~
1100 111
1.1 amps
3 minutes
6.5' Imps.
,~..
1.5 V
-0.10V",a Be.
. + O.2V vs SCB
6 minutes
8 gll8/ ..2
withstands sa....n rubbings ",1'th the
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'Pm, 'a
Phosphat1nl ot mildste.l plat, ,or lize 1~ cm z 10 011.
Compo.ition ot Iteel ,- C. O. 'i-0.2.
MI • O.~O.~
p • 0.0; to 0.1_
4 B • 0.02 to ,O.O~
a~ PJ:t goat or Zipg ,
P,Ating bath composition ,
Bath capacity
Cell ourrent
Time ot pla til1l
Plating thickness
b) Pho'phatine,
Current through re.ietor
Cell Current
yo1ta1'
Initial potential
Pinal potential
Tille ot pho.Ji1atinl
Coating w.iCht
Coatinc composition
Bardn...
I
I: 6.4 allps
• 3 lIin"t.S
• 10 ampl.
• 1.3 amps
= 3 V
• -0.11 V Y8 SCB
I: -0.01 V y, S. C. H.
• 6 minut••-:I 1.'5 gm./m 2a, aboye
2083 kg/-f- and withstand ••• ver~
rubblnss with % .m.1"I' paper.
'dlp)., 3..
fho.pha tlna or 1I11d,t.e1 pla te ot liz. 7. '5 x 5' c••
Composition or .t.e1 a. liyen aboYe.
Ill) jD-sQ8,t pr KaDlan,.' - Irgn I).).OYI
flati¥ bath sapo,ition'
MnSO... B20
,.80... 7 ~O
< .... )2 80,,-
Citric acid
U•• II1n.
pH
bath capacit,.
0.11 current
ftae or plating
!biokn'll
140~3 g/1
30 g/1
P' 7; 1/1
•. '1; g/1
•. 0.,. g/1
•. 1-2
•. ltOO JIll
•. 11.2 ~ amp••
•. 1 minute
- 1.8 fA
- "1
Ourrent tht'oUlh thl rl.i.tol'
0.11 Gurr.nt
Yolt.,.
Inltial potential ..
rinal potential •
f1M ot Jf!Olphat.1na •
Coa'1nI ".1tht :.
Qa!P9,l,igp pt 'b. A.S&n"
•
II
,-
II
-- 6 allp8.-.. .." III-- 1 Y..- 0." T. ieI"
+ 0.1 " .,. lOB
10 Idnut ••
19 .-.1";'
6&f..8"
'1.0~
22.9'1~
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Advanta,e••
!he tollowir11 .... th. ain ad?antqe. ot ,he 1JIYenti4:Hl'.
1) IJ'Oft-s1no.nd sino phosphat, coa'itnes ."'1111 de.lNd
hardrHt •• tc) ,,"~.tand """ rubblnc' "itb % •• ~.,
pape ... nd ""1111 ltaoop hardn ... tf'Ofl 1ooo-a!lt)O
,'q/J andba".r' oorro.1on r••i.uno. '''n iron phOl-
)lhat. ooatiDI tOI' .pec1110 applioatlO1l1 In' tis •. 1Ddu,-
'1'1 •• a. 11'l \hI plro.pbaUnc ot .al1 al'll' •• prouta and
tube. us.d 1ft 1ftlock -.. ••• 1n auto-obll •••
2) ,Iron•• I1I.n••• ·pho.phat. ooatina •• .,tna bett.r corro-
.1on .... i.tano. th.n +ron pboaphate OOIt1nl oan b.
prodUCed.
3) !b. plat.d and pbo.... ted 8t.. 1 pertoJ'll bett.r 'ban
'Jle pJ.ated •••• 1 in ~. laCl i•• r.lon t••t .nd 10_
R. B. t~.,.
d., ot »eo .... !'. 19'1'.
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CuUlCII. ul 83I •• 1'IO AD I.DUfJfn,U, UfJEAJlCB,
Ban. .arc, ... DeJ~1-1, 1a41., an Indian
aed .ereel .047 l1'1oorporated under tbe Bed. strattOl'l
of Sool.'1e • .lot- (Ac' XXI of 1860).
tbl. 1 ... lft.,eatlOD b1 1C... "1'hl4al ea!t~haa.. RAJA9Ul'ALAM,
lte.. Clbar1 SRIIITAMJI,' -NTa •• aPIt KJU!HITAMJ, Ch.kr ....&rtbJ
lUJA.GOPU" Ut.~let., Ilutbu..... raD SMHUJ(tIUJlI, 1181.,- BriJ'at
IlJCRtJlA-.4n, I5enlor Laborato!'1 ~BId. .ant r &11 rrc. O",'Nl
neotroabla1oal ".arch 1De'ltut., Iaraikudl'-ee300e,''fuil
IIaclu, I .. cl1a aa4 IDI..I..an Clt1•• .,..
~h. tollow1n& lIPeolt1oalllaa panic\U.arll d..lIOnb ••• Del
a808"&1 •• the _tU1t of thl. 11l.......101l .4 "be "an.!:'.
ill 1Ch1ch 1t i8 ... be p.. fb1"ll"-
- ,-
14Sclh 9
tau. lav .. tl0D re1a iee to 1aprcrn_nY 1. 01'
relat1ag 10 aaodl0 p~.pbat1u& or .' ••1 .~~stra~.
Hi therto, 1t ku b••• propose4 t.o 1'1'od~oe11'0"
phosphat. ooat18&s ~7 "0410 pb08pbat~& •• tbod o.
et .. l .u~.vate ••• p1071a8 trlsodlua phc·8pbate eolutl ••
(IIl4:l.a.i'hteDt.a loa. 961", 101624,'" "2761 a. \I.tl'. ".4'~
iateM .Ptl4e..... lo,I ••• ,'tliIV"4).
Tbis 1. 0~1l to the o~j.CtloD tbat wb•• tbe uaere
apeoltloal1l demaDd.1ao-1ro~ pboephat., slDe paoepbate
01' irOIl.... IIgU••• p&1011pbat.coaU.ags for better oorrOllloa
r.elstuce aa4 ~.ee. aDd for bettor perto~aoe 1a 41"-
1116 operatlOGs. tIM.e ooatlDC8 oould aot •• produoecl -1 _e
"kilO •• processes.
The maiD objeot or this inventioD i8 to produoe
ooat188s such 68 alDo-iroc phoepbate. SiDC pho8phate or
lroo-maaganeee phosphate by electroplftt1Qg aiee or lJDD-
~ ~c. sllo4st,..b..
Jaar1&anelieal101lliefore MOdlc Ploe bat10g aDd pAo.pIlaU,. tbe
~ - Co~y ';to...Jl
008 te4 surtace ~1 the lmon 10 pao.pha t1Dg prooe•••
To. aa11l ttadJ. .. ot tbJB lo ...el1tioa i. tut ~1 81Y1lll
a rre-ooat of .1Ao or lrca·lI8ngaa •• e all01, dJlo ph~pba ••
a1Dc-1I'ODpbo.lJb&t. or iroD-aa~anese ph08pbate ooa~iDas
0" ~.pro4uoe4 hI &Dodlc pb08pb&~lAgprooeBe.
fa. pr.sent !ny.atlon accordlngly conalste of a
proces. ~OZ' aaodl0 pboaphat~ ot II eteel, IJU~8trat. &8 pel'
/iH 4t!!..i.
our prior IlIdl_ patenl .,'O! 9.*6 ... Jlo.a "8/Y~4 aD4 18
obaraoter18.d 18 tbat • p1o:Jled ateel 8ubetratCl 18 t1ret
6iv•• a pre-ooa' ot a oorroe1on re81etut laler of .1-.0 or
iron ,mAiue •• &1101~1 .leotroplat1ng. .locdrd1~ to aaotblJ'
.. ~ot ot 'bis bye.Uola tbe· pl'eoO&Un6 of the p1ok1ed s .. l
e.1.W~.~.,.tra- ..,.~e ett.oted 1. (a)f!Cld zinc ~1a.t1ngb.tta
oathodioally f~ .. per10d ot '0 ••oonde to 5 mlDut.. (~ut
pr.t.,.bly for a per10d of 1 to' III1nut.e 80 as to I·' •
''''6~'tt1at===~..,0.'1Il_ .. , __ •. ~('>l aU., p1a~ .- hI' ... W ~. .
50 ...... ,. , ama.... ('''' JI'd"~ t•• JUlM lit
~.. , ai.tea) ~ ••, • J1a ..... tlaiobe •• of 1., '- ,
1doNIaa.
1M aol.a'ioa OIIplop4 tv .... ,.' .. ia .....
... D.4 sa Olll" IIIlUaa "".iI••~""01' 1ar.i4. 1M
u.. ~ .......'_ 1. au to tea ..... i,......
lIt. ".,_ ot 1-10 I-,II!
IIlI&1LJJ
lOG11VM ., .. 14 alae pla'_ ao3,a'JAa ~ ..... lU ••••
1.sQ4-1Bt0 2401-1.1.
A!z(104),.10110 '01_,.1_
184 01. 15 1_,.1 •
.. ... ill 1' ..... \&1.. ~.,.o.oontala.1' ooula"' ... f
'-0 pu'" ala. ..D04. of .1.. " z 42 _. 1M III of __
k ..... ..uki••4 _,.. ..41U. of 1 • 1 1IzI04-
J1ok1l1 au•• ,.. 1 ••• , 01 .1M 2' z 60 ..... k", ..,
*- oeDV' alIA oo W ,. till .....U.,.. .-iM). or ..
I'lltUJ..1' ...... _ , .. o\&l""a' ••• 1" pI 200.,..
181' .el-a. t. , m.- , "CIa "JOfttu'. '0 I""pla'_ _....... at 2 aioHD.. ,~. tn , ..
1*08111a'1I .. 4•• ~.4 1. au bAiaA -fa"., 111'1 nO' e •
•0.1"I;'e • .,... 14f-aI,II.
,_»~01 .\.4 '",J, OS"~of '11' 60 I 25 .,
(a) ~1a'__ ~ .. ,.lt1oa .. "'01'1'" .......
0111 .U',..., - 10 .....
Tol". - ,,.
l~otl1a~ - , ...
:;1.,_ 'Ill..... - I .
I'
(b) Do''''w'
. OUrrtlll' 1IU-etl __ 1' ......
0(1..1 our... "
-·'10 ..,..'
~ '5 .....
To ...tiaC·
Xlii tial pot •• Ual
•1aal po.. tial
!s. tt __.. illite
Ooa'1Dc •• ictlt
1Iari....
-- I T.
- -0.1 , .,. ...
- + O.OS.T .....
\,........
_ 'I ."".2
- 1286_.,.;.1 ...
wi....... 'nIt~lD1. wi_
0-0 .... , .... 1'.'M'"'' 901'&..... J.U9M
Zn
Po4
1',
Wa"eI'
- 49.04"- 41.29_- 1.,,.,,
- 8.".
IO,M,...1
400 ale ot 1I'On ....... aUor pla'1III aol",':Loa ..
O_po.i'U.OD.
1fD804·~0 - '40.'•.••1.
1'e8O... 'IBaO . - :so •.••1.
(111.. )2 10. - 'I' 1·,·1.
O~V~O ao1cl -. " 1.,·1.
B.. 1I1M - 0.5 •.,.1.
~ taD. 1. a .N 1I1.U' :r••• O 0Dal.'U.1II et
.0 ~ I. .1.0'1'0.. ot 10 x 5 _ •• iJM •• 1"tdaI .. _04 ...
. .
!be 18 ot 'fib. 1t&1JIa 1 a ~, ..,
&44i"loa ot 1 • , yo•. :r1okl ot .".
7.5 z. 5 0 ••• 'M'" platM at'" ..•0_.,04 , ti. -. et .. '".,ift. &III ..
PLa'" a' a ' 1.. ot 1500 ...-I.a ~ .......
a' .1'0_ ra""" 110I" a ,la~ W.n ... ot h.r-
!be v.a~ plate ... ~ .......... 0IUd 1a Wi ..
...JJI,.t »0.1wr 'g 'giftb'''' It,,-.~- ~
I+5:it6''ao.... ti91 ot .," $" ot '1p 7,5 :It 5 o.a,
<a>JIlat1lll 'atb CO.potlUOil a. d•• ort'" abo"',
0I1l ourr •• ~ 11.25 a....
, T
1.8,.
(') Dot_»9I'
OurreDt tar~ tIl. r .. 1.tor 6 .pI.
0.11 CMlrr•• " - 4-S0 ..
'.ltac' - 1..
lA1t1al pot ••Ual ---0.5 T .. S(3
tiDal pot .. Ual + 0.11' Tit SOl
!1M ot pbo.... tiltc-- 10 maute.
Ooat1ttC .. ~bt. -- 19 ,.;.a
Q!II0I1t1Oft ot ~ CO&t19l1,.
-
64.8~
7.06~
- 22.97~
5.078"
.4TM .. ··1
1, Rr04uot10a o'l alDo-1roD ud sao pbOtlpMtt1'- b&Y~ t.,i.reA
llal'd.... \io w1~.'" 5-15 ru._blaa' wiUl % '-r1 ""1"
aD4 _ftlt& uooJ Mr4-' trca 1000-2500 t1&I.R ... ,.t~..
OOI'1"O!loD 1'.. 18"'- tMa 1roo pboepbat. ~t1ll& fO~ ~)eei1ia
app11oat10 .. ia tIl. 1M~,u1 .... 1A t....pIao.,aa'U.lll .t ..u
~ •• p.roua .. ..- .. _ .. 1a ulock DU"a.- 1a .-at .. 11_.
2. 11'0---116...... pbo.pb&te ooatllli. -w::1aI , .... 1' ....... ioa
:&"MJa_DO. ~ 1.ro& pbCMIllllate ooat1Qi o.a It. pl'Ollu.. t.
,. hit p1a~e4 ... »be.pbat- .teel ped01'll ,.~'.r-- 1M
,JaW .... 1 ia.'" *01 ~1011 •• t .. 1~ LB.... t
. .....-
1. 11lp1"OYedproce.. tor anoc:l1cphoapbat1nl
ot at .. l ••• trat •• as per ow p 1'101" Incl1an
:rat.nt 1'0. 143411, charaet.-
ri •• d in that. a p1el:led st .. l sUbstrate ia tint
'".w. a pr.eoa t ot zino or iron-..,.an ...
allOT b1 COnY.ntional e1eotrop1atinl 'bath to. .
obtain zinc. pho.phate. zino iron pbolIphate or
lron __ naan••• phosphate coatinc ••
2. hoc,.. a. ela1_d in ehill 1 vhere1la the
sino pr.-eoat1nS i. produced b7 e1.. tl"Op1&t1lll
",
'Ut •• t••1 .uatrat. inAeonY.tlona~ae14 s1ftc, aeeoaU to S
plating bath catbodically tor a ,.rl04 ot YJL
llinut.. (prer.ra b17 tor a period ot 1 to 3
1I1nute.) to •• t a plat-i. thielmeaa ot 0.3
.ieron. to 3 .ierona.
3. Proc... aa c1a1" 111c1alll 1 .. "1ft tile
ll'Oft_l'IIan ••• pr.-eoat1nl i. produced '"
uina· a cam'entiona1iran-_.n ... a1101platiDI.
lIatb ~or a period ot 30 .... 4. to S Idnut•• (pr.t.r-
ab17 1 to 3 lI1nu •• ) to g.t· a plat1Jll tb1oame•• ot
1.5' to 3 Jderona.
Dated tbe 9tb -7 ot 1I'.bnary, 1911.
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